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(54) COMMUTATOR MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a commutator motor 
which can improve efficiency by copper loss reduction, without 
making the wire diameter of an armature winding large, ensure 
spacing stably between the commutator hook parts, and to solve 
problems on quality such as fusing errors, disconnection, 
deformation of the hook and degradation of winding processing. 
SOLUTION: The commutator motor is constituted of a rotating 
shaft 12, an armature core 7 with twenty-two slots 1 connected to 
the rotating shaft 12, a commutator 5 which has an many 
commutator segments 3 as slots 1 of the armature core 7, and an 
armature coil which is formed by connecting an armature winding 2 
which is wound at least once, respectively for each pair of the slots 
of the armature core 7 of which each beginning of winding is 
placed at a symmetric position sequentially in the order with the 
commutator segments 3 of each neighbor, winding each armature winding 2 farther to another 
22/second pair slot after 22/second pair slot winding and connecting a terminal of the armature winding 
2, with the (22+1 )-th commutator segment 3 counting from the beginning of winding. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A revolving shaft and the armature core with two or more slots of N connected to the revolving shaft, The 
commutator which is connected to a revolving shaft and has the slot of an armature core, and the commutator 
segment of the same number, In the commutator motor which consisted of armature coils formed in the slot of each 
set by making sequential connection of the termination of the armature winding by which the coil was carried out at 
the start edge of the armature winding by which the coil was carried out into the slot of the next pair, and the next 
commutator segment Said armature coil makes respectively sequential connection of the armature winding to which 
the coil of the start of a volume was carried out once [ at least ] to a pair each of slots which are in the position of 
symmetry, respectively, respectively continuously to the next commutator segment. A coil is carried out one by one 
to the N/2nd opposite slots. After the N/2nd coils for a slot each armature winding — and the commutator motor 
which carries out a coil one by one to the N/2nd opposite slots further, and is characterized by carrying out a coil 
and being formed so that it may count from the start of a volume and the terminal of an armature winding may be 
connected to the N+lst commutator segments, respectively. 

[Claim 2] the above-mentioned commutator motor — setting — an armature — all — a conductor — the commutator 
motor given in the 1st term of a claim characterized by setting up so that the ratio of a number and the number of 
field windings may become six or more. 

[Claim 3] The commutator motor given in the 1st term of a claim characterized by setting up the phase angle of the 
core of said armature winding, and the core of the field pole in the above-mentioned commutator motor so that it 
may come among 10 degrees - 30 degrees. 

[Claim 4] A revolving shaft and the armature core with two or more slots of N individual connected to the revolving 
shaft, The commutator which is connected to a revolving shaft and has the commutator segment of a twice [ more 
than ] as many integral multiple as this to the number of the slots of an armature core, In the commutator motor 
which consisted of armature coils formed in the slot of each set by making sequential connection of the termination 
of the armature winding to which the coil only of the same number as the commutator segment of an integral 
multiple was carried out to the number of slots at the start edge of the armature winding by which the coil was 
carried out into the slot of the next pair, and the next commutator segment Said armature coil makes respectively 
sequential connection of the armature winding to which the coil only of the same number as the commutator 
segment of an integral multiple was carried out to the number of slots to a pair each of slots which have the start of 
a volume in the position of symmetry, respectively, respectively continuously to the next commutator segment. To 
the N/2nd opposite slots, carry out a coil one by one and a coil is carried out one by one to the N/2nd opposite slots, 
after the N/2nd coils for a slot each armature winding — and the commutator motor which carries out a coil one 
by one to the N/2nd opposite slots further, and is characterized by carrying out a coil and being formed so that it 
may count from the start of a volume and the terminal of an armature winding may be connected to the N+l st 
commutator segments, respectively. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the commutator motor used for rotating equipments, such as a 

vacuum cleaner and a power tool. 

[0002] 

[Description of the Prior Art] A commutator motor in recent years shows the inclination of small and a high 
increase in power, and thick wire-ization of an armature winding for the commutator motor which iron loss 
reduction also according [ the engine-performance technical problem for which the armature used for it is asked ] to 
a core configuration, core grade, and a board thickness improvement, and the copper loss reduction by armature- 
winding improvement are called for, and is used especially for a vacuum cleaner to search for a well head is 
advanced. 

[0003] Drawing 26 For example, the coil schematics of the conventional commutator motor shown in JP,6- 
38704,B, The armature side elevation of the commutator motor of the former [ drawing 27 / R> 7 ], the enlarged 
drawing of the partial cutting plane of the armature core slot of the commutator motor of the former [ drawing 28 ], 
The commutator connection section partial enlarged drawing of the commutator motor of the former [ drawing 29 ], 
drawing where drawing 30 looked at a conventional field core and a conventional armature core from the top, The 
armature commutator section plan of the commutator motor of the former [ drawing 3 1 ], the armature commutator 
section side elevation of the commutator motor of the former [ drawing 32 ], It is drawing of the coil injection 
section of the flyer winding machine with which the armature commutator section bottom view of the commutator 
motor of the former [ drawing 33 ] and drawing 34 perform the partial enlarged drawing of drawing 33 , and 
drawing 35 performs an armature winding. 

[0004] In 1, in drawing, 1-1 — 1-12 expresses the slot number with an armature core slot. An armature winding 2 is 
looped around into said armature core slot 1 . 3 expresses a commutator segment and 3-1—3-24 expresses a 
commutator-segment number. 4 a commutator and 6 for a carbon brush and 5 The commutator coil connection 
section (henceforth "a hook"), 7 an armature core end-face insulating member and 9 for an armature core and 8 An 
armature core slot insulation member, The insulating member to which an armature winding holds 10 with a 
centrifugal force so that it may not jump out of an armature core slot For a revolving shaft and 13, as for a field 
winding and 20, a field core and 14 are [ organic liquids and solutions, such as a varnish with which (it is hereafter 
called a "wedge*') and 1 1 carry out insulating fixing of the armature winding, and 12 / the form of a winding 
machine and 21] the pin center,large guides of a winding machine. 

[0005] Next, actuation of the conventional example is explained. A commutator 5 is alpha hook type by a diagram, 
and the number of commutator segments 3 shows the case where the number of 24 and the armature core slots 1 is 
12. In the revolving-shaft section 12 connected with the both-ends side of the armature core slot 1 with 12 slots 
connected to the revolving shaft 12, and this both-ends side, the armature core end-face insulating member 8 made 
in resin, papers, etc., such as PET and PBT, is arranged. Moreover, inside the armature core slot 1, the armature 
core slot insulation member 9 made in polyester film, paper, etc. is arranged. The commutator 5 is equipped with 
the armature core slot 1 and the twice as many commutator segment 3 as this. 

[0006] Usually, the armature winding 2 by which the coil was carried out in piles two or more times while being 
contained by coincidence in 1-7 and 1 -12 [ the armature core slot 1-1 and 1-6, and ] an armature winding 2-1 and 
2-2 with two coil flyers of a winding machine Connection is carried out with twisting termination in the shape of 
alpha after a coil at the hook 6 of a commutator 5 (alpha-hook method). The coil of the two armature windings 2 is 
continuously carried out to the following armature core slot 1 with two coil flyers one by one, respectively. Twelve 
armature windings 2 looped around over the perimeter constitute an armature coil, and an armature is constituted so 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/22/2006 



JP,2003-102155,A [DETAILED DESCRIPTION] 



Page 2 of 1 1 



that it may count from the start of a volume, respectively and the terminal of an armature winding 2 may be 
connected to the 13th commutator segment 3. Heat joining connection of said hook 6 is made with an armature 
winding 2 in fusing after armature connection termination, pressurizing hook 6. 

[0007] However, as shown in drawing 34 , the rigidity of an armature winding 2 is strong, on both sides of hook 6, 
when the coil of the armature winding 2 beyond wire-size phiO.5 is carried out to the shape of alpha, since the wire 
size is thick, since R of the flection of an armature winding 2 ****** s greatly, a conductor spacing with the 
******** hook 6 cannot be secured, but poor insulation tends to happen. Moreover, since a high current flows and 
welding pressure also becomes strong in order to carry out heat welding compared with a thin line, in case fusing of 
the thick wire is carried out, they are a lifting and a cone in poor fusing and a poor open circuit. Furthermore, if a 
wire size becomes thick, since the rigidity of an armature winding 2 is strong, the problem that hook 6 will deform 
at the time of a coil will also be generated. 

[0008] Moreover, as shown in drawing, when a wire size is thick, the rigidity of an armature winding 2 is strong, 
and since a coil tension does not fully start, either, a coil cannot be coiled with the diameter of min. There is also a 
possibility that the insertion tooth space of a wedge 10 may be lost by expansion of the space factor by thick-wire- 
izing within the armature core slot 1 . Furthermore, since the coil section between a commutator 5 and the armature 
core slot 1 becomes large, if it flows down the varnish 1 1 which carries out insulating fixing of the armature 
winding 2, a possibility of this varnish 1 1 flowing into commutator 5 front face, and causing poor rectification will 
arise. Moreover, there is a possibility that it is necessary to inspect visually the conductor spacing after the thick 
wire connection in hook 6, and may be connected also with the productivity slowdown by the increment in a man 
day. 

[0009] Moreover, it is a thing inserted in the armature core slot 1 which formed the form 20 attached in the end of 
the main shaft which fixed the flyer (not shown) to the position of a winding machine like drawing 35 , wound the 
armature winding 2 along with this form 30 and centre guide 21, and was formed in the peripheral face of an 
armature core 7, and an armature winding 2 is guided to the armature core slot 1 from the include angle which 
inclined 15 degrees **10 degrees from the pin center,large along with form 20. It was fixed to the chuck (not 
shown) which pinches an armature core 7, and when an armature carries out the index of such forms 20 the middle 
so that an armature winding 2 can be coiled to the last slot, they have established recess so that form 20 may not 
interfere in a coil end. Therefore, form 20 can guide an armature winding 2 only to the inlet port of the armature 
core slot 1 , but as for the armature winding 2 which flew from the tip of form 20, slackens, and will be in a free 
condition in the armature core slot 1. The opening width beta of the armature core slot 1 has a possibility that an 
armature winding 2 may contact opening of the armature core slot 1, and may cause processing degradation, when 
the wire size of the armature winding 2 which it lets out from a flyer is more than phi0.5mm, since it becomes a 
value near beta/2 in practice with a coil injection include angle. 
[0010] 

[Problem(s) to be Solved by the Invention] Since the coil approach of the armature winding of the conventional 
commutator motor is constituted as mentioned above Although there is [ a wire size of an armature winding 2 ] no 
problem in the thing of the comparatively thin wire size not more than phi0.45mm, the wire size of an armature 
winding 2 about the coil beyond phi0.5mm The trouble on quality - stabilizing and securing becomes difficult and 
the conductor spacing in the hook 6 of an armature winding 2 has poor fusing and the open circuit to hook 6, 
deformation of hook 6, and a possibility that an armature winding 2 may contact opening of the armature core slot 
1, and may cause processing degradation — increases, furthermore, the evil by a wound diameter becoming large by 
thick wire-ization again — happening — in addition — and it is necessary to inspect the conductor spacing after 
armature-winding connection visually, and is connected also with the productivity slowdown by the increment in a 
man day. 

[001 1] This invention was made in order to solve the above troubles, and efficient-ization of it by copper loss 
reduction is attained, without making the wire size of an armature winding thick. Moreover, since the 1st time and 
the 2nd number of winding are changeable, an input can be tuned finely. Furthermore, it is stabilized, the conductor 
spacing in the hook of a commutator can be secured, and poor fusing, deformation of an open circuit and a hook, 
coil processing degradation, etc. are aimed at offering a commutator motor which solves the trouble on quality. 
[0012] 

[Means for Solving the Problem] About the coil approach of the armature winding of the commutator motor of 
claim 1 this invention, by the 1 slot-1 segment method equipped with the slot of an armature core, and the 
commutator segment of the same number An armature coil makes respectively sequential connection of the 
armature winding to which the coil of the start of a volume was carried out once [ at least ] to a pair each of slots 
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which are in the position of symmetry, respectively, respectively continuously to the next commutator segment. A 
coil is carried out one by one to the N/2nd opposite slots. After the N/2nd coils for a slot each armature winding — 
and a coil is further carried out one by one to the N/2nd opposite slots, and a coil is carried out and it is formed so 
that it may count from the start of a volume and the terminal of an armature winding may be connected to the N+lst 
commutator segments, respectively. 

[0013] By thus, the 1 slot-1 segment method equipped with the slot of an armature core, and the commutator 
segment of the same number By coiling a coil about over the slot perimeter (duplex as a result) of an armature core, 
one armature winding to which the coil of the start of a volume was carried out to a pair each of slots of the 
armature core which is in the position of symmetry, respectively Since the coil of the two armature windings is 
carried out to the slot semicircle of an armature core and it becomes the same thing as winding ****** about an 
armature winding one-fold, For example, since the cross section equivalent to what coils an armature winding 
around one-fold about can be obtained by winding ****** when the wire size of an armature winding is phi0.65mm 
about an armature winding at a duplex when the wire size of an armature winding is phi0.45mm A thing equivalent 
to the effectiveness of the copper loss improvement which coils a thick wire and is obtained can be obtained. 
Moreover, since it becomes possible if the wire size of an armature winding is less than [ phi0.45mm ] for it to be 
stabilized and to be able to secure the conductor spacing of the commutator hook section, since it is a thin line, for 
poor fusing, deformation of an open circuit and a hook, coil processing degradation, etc. to be able to solve the 
trouble on quality, to be able to weaken rigidity of a coil since the coil of the thin line is carried out further, 
consequently to make a wound diameter small, the fault on manufacture is improvable, in addition — and it becomes 
unnecessary to inspect the conductor spacing after connection visually, and also becomes a productivity drive by 
man day reduction. 

[0014] the commutator motor of claim 2 of this invention — an armature — all — a conductor — it sets up so that the 
ratio of a number and the number of field windings may be set to more than 6: 1 . The spark depressor effect by 
transformer operation of an armature winding is improvable by making it the ratio of such a number of coils. Thus, 
the number of turns of an armature winding are made [ many ], and it becomes possible by decreasing the iron loss 
and copper loss of a field to make a life 1.2 times as long as before by the improvement in effectiveness, and 
rectification improvement. 

[0015] About the commutator motor of claim 3 of this invention, the phase angle of the core of an armature winding 
and the core of the field pole is set up so that it may come among 10 degrees - 30 degrees. Thus, while there is little 
spark generating and it can control a black bar phenomenon by arranging according to the spark depressor effect by 
transformer operation with the next armature core slot inner lining line of a hand of cut, improvement in the life of a 
brush can be aimed at. 

[0016] By the 1 slot-2-N segment method which equipped the commutator with the commutator segment of a twice 
[ more than ] as many integral multiple as this to the number of the slots of an armature core about the armature 
winding of the commutator motor of claim 4 of this invention An armature coil makes respectively sequential 
connection of the armature winding to which the coil only of the same number as the commutator segment of an 
integral multiple was carried out to the number of slots to a pair each of slots which have the start of a volume in the 
position of symmetry, respectively, respectively continuously to the next commutator segment. To the N/2nd 
opposite slots, carry out a coil one by one and a coil is carried out one by one to the N/2nd opposite slots, after the 
N/2nd coils for a slot — each armature winding — and a coil is further carried out one by one to the N/2nd opposite 
slots, and a coil is carried out and it is formed so that it may count from the start of a volume and the terminal of an 
armature winding may be connected to the N+lst commutator segments, respectively. 

[0017] By thus, the 1 slot-2-N segment method which equipped the commutator with the commutator segment of a 
twice [ more than ] as many integral multiple as this to the number of the slots of an armature core By coiling a coil 
about over the slot perimeter (it being an integral multiple pile to the number of slots as a result) of an armature 
core, one armature winding to which the coil only of the same number as the commutator segment of an integral 
multiple was carried out to the number of slots to a pair each of slots of the armature core which has the start of a 
volume in the position of symmetry, respectively Since the number of slots serves as a 1 -/integral multiple of the 
number of commutator segments and becomes the same as the coil gestalt of the 1 slot-1 segment method which 
coils a coil about over the slot perimeter of an armature core about one armature winding substantially, An engine- 
performance improvement effect and the effectiveness by the productivity drive can be acquired like the 1 slot-1 
segment method stated by claim 1 . 
[0018] 

[Embodiment of the Invention] One or less gestalt of implementation of invention and the gestalt 1 of 
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implementation of this invention are explained about drawing. The coil schematics of a commutator motor with 
which drawing 1 expresses the gestalt 1 of implementation of this invention, and drawing 2 are [ a commutator 
connection side elevation and drawing 4 of the armature commutator section plan of a commutator motor and 
drawing 3 ] the commutator connection section partial enlarged drawings of a commutator motor. In drawing, 1 
expresses an armature core slot and 1-1—1-22 expresses the slot number. Into the armature winding and said 
armature core slot 1 , it was equipped with the armature winding one by one, and 2 illustrated an armature winding 
2-1 and 2-2 to drawing 1 . 3 expresses a commutator segment and 3-1--3-22 expresses the number of a commutator 
segment. Organic solvents, such as a hook a commutator and whose 6 4 is the commutator connection sections as 
for a carbon brush and 5, a wedge whose 7 is an armature core and an insulating member held so that an armature 
core slot insulation member may not jump out of an armature core end- face insulating member and 9 with a 
centrifugal force and an armature winding may not jump out [ slot / armature core ] from 8 of 10, and a varnish with 
which 1 1 carries out insulating fixing of the armature winding, and 12 are revolving shafts. 

[0019] Next, the coil gestalt of an armature coil is explained. As shown in drawing 4 from drawing 1 , the number 
of commutator segments 3 is the case (this is called " 1 slot-1 segment method") where the number of 22 and the 
armature core slots 1 is 22. With a winding machine with two coil flyers, the start of a volume starts a coil for the 
armature winding 2-1 which is in the position of symmetry, respectively, and 2-2 to coincidence. The start of a 
volume connects with a commutator segment 3-1, and is looped around in a slot 1-1 and 1 -10, and a volume end 
connects an armature winding 2-1 to a commutator segment 3-2. The start of a volume connects with a commutator 
segment 3-12, and is looped around in a slot 1-12 and 1-21, and a volume end connects another armature winding 
2-2 to a commutator segment 3-13. 

[0020] Hereafter, it loops around over the semicircle of the armature core slot 1 similarly, and a volume end is 
looped around in a slot 1-12 and 1 -21 by not cutting in the terminal after a commutator segment 3-12 and the 
volume end of an armature winding 2-2 connecting with a commutator segment 3-1, and a volume end connects 
each armature winding 2-1 to a commutator segment 3-13 for an armature winding 2-1. Moreover, an armature 
winding 2-2 is looped around in a slot 1-1 and 1-10, and a volume end connects it to a commutator segment 3-2. 
Thus, the pan of the armature core slot 1 is looped around over a semicircle further once again, and the final volume 
end of an armature winding 2-1 is connected to a commutator segment 3-1, and the final volume end of an armature 
winding 2-2 is connected to a commutator segment 3-12, and it is cut. In drawing, P shows the hand of cut of an 
armature winding 2. Moreover, the illustration location of a carbon brush 4 corresponds, just before the armature 
winding 2 which constitutes an armature winding 2 completes rectification. 

[0021] By thus, the 1 slot-1 segment method equipped with the commutator segment 3 of the armature core slot 1 
and the same number By coiling a coil about over the perimeter (duplex as a result) of the armature core slot 1 , one 
armature winding 2 to which the coil of the start of a volume was carried out to a pair each of slots of the armature 
core 7 which is in the position of symmetry, respectively Since it becomes carrying out the coil of the two armature 
windings 2 to the semicircle of the armature core slot 1, and coiling an armature winding 2 around one- fold about, 
and the same thing, for example, an armature winding 2 by winding ******, since the cross section equivalent to 
****** can be obtained to one-fold when the wire size of an armature winding 2 is phi0.65mm about an armature 
winding 2 at a duplex when the wire size of an armature winding 2 is phi0.45mm A thing equivalent to the 
effectiveness of the copper loss improvement which coils a thick wire and is obtained can be obtained. 
[0022] Moreover, if the wire size of an armature winding 2 is less than [ phi0.45mm ], since it is a thin line, it is 
stabilized and the conductor spacing in the hook 6 of a commutator can be secured. Since it becomes possible [ poor 
fusing, deformation of an open circuit and hook 6, coil processing degradation, etc. to hook 6 ] for the trouble on 
quality to be solvable, to be able to weaken rigidity of a coil since the coil of the thin line is carried out further, 
consequently to make a wound diameter small, the fault on manufacture is improvable, in addition — and it becomes 
unnecessary to inspect the conductor spacing after connection visually, and also becomes a productivity drive by 
man day reduction. 

[0023] The gestalt 2 of implementation of invention, next the gestalt 2 of implementation of this invention are 
explained about drawing. Drawing 5 is drawing which looked at the field core and the armature core from the top. 
Drawing 6 is the graph of the life of the rate of a turn ratio, and a carbon brush. Drawing 7 is the side elevation of a 
commutator motor. The gestalt 2 of implementation of this invention is the modification of the gestalt 1 of 
implementation of invention. In drawing, the same configuration as the gestalt 1 of implementation of this invention 
omits explanation of a configuration of having attached the same sign and having overlapped. As for a field core 
and 14, 13 is [ a field winding and 19 ] commutator motors, it is shown in drawing 5 and drawing 6 — as — an 
armature winding 2 — all — a conductor — the spark depressor effect by transformer operation of an armature 
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winding 2 can be improved by setting up so that the ratio of a number and the number of field windings 14 may be 
set to more than 6: 1, and spark generating becomes small. Thus, the number of turns of an armature winding 2 are 
made [ many ], and it becomes possible by decreasing the iron loss and copper loss of a field to make a life 1.2 
times as long as before by the improvement in effectiveness, and rectification improvement. 
[0024] an armature winding 2 — all — a conductor — the ratio of a number and the number of field windings 14 — 
more than 6: — by setting up so that it may be set to 1 explains below why the improvement in effectiveness and a 
rectification improvement are achieved. Between the commutators which are a part of armatures which are body of 
revolution, the carbon brush performed current energization and has short-circuited it with the carbon brush in the 
generator or the motor. The operation which suppresses the short-circuit current which flows in case the current of 
an armature coil reverses the direction of current ejection 180 degrees electrically during a contact period is 
performed. For every rotation, this is a 2 times carbon brush, each coil of an armature short-circuits it, the current in 
a coil is because the direction is reversed from -1 to -1 next from + 1 to -1 each time, the time amount starts the 
moment the armature coil short-circuited with the carbon brush, when a short circuit is canceled, it is finished, and 
it is a short time very much. 

[0025] And if it becomes beyond the limit which there is delay of magnetic flux at the time of undercommutation, 
and is because it cannot finish negating the reactance voltage which changes with a current, and has the delay of 
magnetic flux, current change will become large at the time of termination of rectification, and it will become easy 
to generate a spark from the outlet of a brush. Moreover, at the time of an overcommutation, the progress condition 
of magnetic flux becomes quick undercommutation and reversely, and it lifting-comes to be easy of the same 
phenomenon. The condition of straight line commutation that a short-circuit current serves as current distribution 
proportional to the touch area of a carbon brush is opposite the most desirable. In order to make this condition, the 
inductance L of an armature winding and the relation between a commutating period T and the armature -winding 
resistance R The result of having checked R for it being satisfied with becoming L<RT and performing this straight 
line commutation in the experiment, By enlarging armature-winding resistance R when winding so that the ratio of 
all RT several/conductor ST coils may become six or more, as shown in drawing 6 , and setting up a line 
specification, a rectification improvement can be performed and the improvement in effectiveness and a life can be 
lengthened. 

[0026] The gestalt 3 of implementation of invention, next the gestalt 3 of implementation of this invention are 
explained about drawing. The schematics in which drawing 8 shows coil arrangement of the armature winding of a 
commutator motor, and drawing 9 are the graphs of gap of a phase angle and the life of a carbon brush. The gestalt 
3 of implementation of this invention is the modification of the gestalt 1 of implementation of invention. In 
drawing, the same configuration as the gestalt 1 of implementation of this invention omits explanation of a 
configuration of having attached the same sign and having overlapped. 16 is the field pole. As shown in drawing 8 , 
the phase angle X of the core of an armature winding 2 and the core of the field pole 16 is set up so that it may 
come among 10 degrees - 30 degrees. Thus, while there is little spark generating and it can control a black bar 
phenomenon by arranging according to the spark depressor effect by transformer operation with the next slot inner 
lining line of a hand of cut, improvement in the life of a brush can be aimed at. In addition, drawing 9 shows the life 
property of the carbon brush in the commutator motor 21 of input 1300W by rated voltage 100 V. 
[0027] Here, the include angle alpha which neutral shaft X-Y with a geometric phase angle X and electrical-neutral- 
axis X-Y' make is said here, and, generally the hand of cut and hard flow of an armature are made forward. 
Usually, the shaft of a field and a carbon brush fixes adjustment of this include angle alpha, and it is carried out by 
changing the connection include angle of the armature coil lead to a commutator. This connection include angle is 
usually adjusted at the press fit include angle of the commutator to an armature core slot. When it asks for this 
optimal phase angle experimentally, as it is shown in drawing 9 , since it comes to the location where the sense of 
the magnetic flux produced according to the flowing current can expect spark depressor effect according to a 
transformer operation of an armature winding by setting it as 10-30 degrees, spark generating becomes small, a 
rectification improvement can be performed, and the improvement in effectiveness and a life can be lengthened. 
Therefore, it is effective in shifting and setting up the press fit include angle of a commutator from the core of a 
field and an armature core slot. 

[0028] The gestalt 4 of implementation of invention, next the gestalt 4 of implementation of this invention are 
explained about drawing. The coil schematics of a commutator motor with which drawing 10 expresses the gestalt 
of implementation of this invention, and drawing 1 1 are the commutator connection section partial enlarged 
drawings of a commutator motor. In drawing, the same configuration as the gestalt 1 of implementation of this 
invention omits explanation of a configuration of having attached the same sign and having overlapped. Next, the 
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coil gestalt of an armature coil is explained. As shown in drawing 10 and drawing 1 1 , the number of commutator 
segments 3 is the case (this is called "1 slot-2-N segment method") where the number of 24 and the armature core 
slots 1 is 12. With a winding machine with two coil flyers, the start of a volume starts a coil for the armature 
winding 2-1 which is in the position of symmetry, respectively, and 2-2 to coincidence. It is looped around in a slot 
1-1 and 1-6, the start of a volume connects with a commutator segment 3-1, and the end of a volume connects an 
armature winding 2-1 to a commutator segment 3-2. And it is again looped around in a slot 1-1 and 1-6, and the end 
of a volume is connected to the commutator segment 3-3 of the next door of a commutator segment 3-2. By such 
coil approach, a coil is performed along the direction of a coil in good order, and an armature coil is formed. 
[0029] Similarly, it is looped around in a slot 1-7 and 1 -12, the start of a volume connects with a commutator 
segment 3-13, and the end of a volume connects an armature winding 2-2 to a commutator segment 3-14. And it is 
again looped around in a slot 1 -7 and 1-12, and the end of a volume is connected to the commutator segment 3-15 
of the next door of a commutator segment 3-14. Hereafter, it loops around over a semicircle with 12 slots of the 
armature core slot 1 similarly, and the volume end of each armature winding 2-1 does not cut to 3-13 after the 
volume end of an armature winding 2-2 connecting with 3-1, but an armature winding 2-1 is looped around in a slot 
1-7 and 1 -12, and the end of a volume connects it to 3-14. An armature winding 2-2 is looped around in a slot 1-1 
and 1-6, and the end of a volume connects it to a commutator segment 3-2. 

[0030] Thus, the pan of the armature core slot 1 is looped around over a semicircle further once again, and the final 
volume end of an armature winding 2-1 is connected to a commutator segment 3-1, and the final volume end of an 
armature winding 2-2 is connected to a commutator segment 3-13, and it is cut. In drawing, P shows the hand of cut 
of armature Maki 2 line. Thus, since it becomes the same effectiveness as having carried out the coil of the armature 
winding 2 to juxtaposition by carrying out a double coil by one armature winding 2, for example, when the wire 
size Of an armature winding 2 is phi0.45mm, the cross section equivalent to phi0.65mm can be obtained by winding 
****** to a duplex. 

[003 1] By thus, the 1 slot-2-N segment method which equipped the commutator 5 with the twice as many 
commutator segment 3 as this to the number of the armature core slots 1 By coiling a coil about over the perimeter 
of the armature core slot 1 , one armature winding 2 to which the coil only of the same number as the twice as many 
commutator segment 3 as this was carried out to the number of slots to a pair each of slots of the armature core 7 
which has the start of a volume in the position of symmetry, respectively Since the number of slots becomes by 1/2 
twice the number of commutator segments 3 and becomes the same as the coil gestalt of the 1 slot-1 segment 
method which coils a coil about over the slot perimeter of an armature core about one armature winding 
substantially, for example, an armature winding 2 by winding ******, since the cross section equivalent to ****** 
can be obtained to one-fold when the wire size of an armature winding 2 is phi0.65mm about an armature winding 2 
at a duplex when the wire size of an armature winding 2 is phi0.45mm A thing equivalent to the effectiveness of the 
copper loss improvement which coils a thick wire and is obtained can be obtained. 

[0032] Moreover, if the wire size of an armature winding 2 is less than [ phi0.45mm ], since it is a thin line, it is 
stabilized and the conductor spacing in the hook 6 of a commutator can be secured. Since it becomes possible [ poor 
fusing, deformation of an open circuit and hook 6, coil processing degradation, etc. to hook 6 ] for the trouble on 
quality to be solvable, to be able to weaken rigidity of a coil since the coil of the thin line is carried out further, 
consequently to make a wound diameter small, the fault on manufacture is improvable, in addition — and it becomes 
unnecessary to inspect the conductor spacing after connection visually, and also becomes a productivity drive by 
man day reduction. In addition, with the gestalt 4 of implementation of this invention, although the number of 
commutator segments 3 described the case where the number of 24 and the armature core slots 1 was 12, in the case 
of the integral multiple of the number of the armature core slots 1, the number of commutator segments 3 will coil a 
coil about for one armature winding 2 to which the coil only of the same number as the commutator segment 3 of an 
integral multiple was carried out to the number of slots to a pair each of slots over the perimeter of the armature 
core slot 1. 

[0033] The gestalt 5 of implementation of invention, next the gestalt 5 of implementation of this invention are 
explained about drawing. Drawing 12 is the coil schematics of the commutator motor showing the gestalt of 
implementation of this invention. Drawing 13 is the commutator connection section partial enlarged drawing of a 
commutator motor. Drawing 14 is the armature commutator section plan of a commutator motor. In drawing, the 
same configuration as the gestalt 1 of implementation of this invention omits explanation of a configuration of 
having attached the same sign and having overlapped. 17 is an armature winding for parallel winding. Next, the coil 
gestalt of an armature coil is explained. As shown in drawing 12 and drawing 13 , the number of commutator 
segments 3 is the case (1 slot-1 segment method) where the number of 22 and the armature core slots 1 is 22. With a 
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winding machine with two coil flyers, two armature windings 2-1 which have the start of a volume in the position 
of symmetry, respectively, 17-1 and two armature windings 2-2, and 17-2 are arranged in juxtaposition with one 
coil flyer, and a coil is started to coincidence. 

[0034] The start of a volume connects with a commutator segment 3-1, and is looped around in a slot 1-1 and 1-10, 
and the end of a volume connects an armature winding 2-1 and 17-1 to a commutator segment 3-2. Moreover, the 
start of a volume connects with a commutator segment 3-12, and is looped around in a slot 1-12 and 1-21, and the 
end of a volume connects an armature winding 2-2 and 17-2 to a commutator segment 3-13. Hereafter, it loops 
around over the semicircle of the armature core slot 1 similarly, and each armature winding 2-1 and the volume end 
of 17-1 carry out a coil so that 3-12, each armature winding 2-2, and the volume end of 17-2 may be connected to 3- 
1. 

[0035] By thus, the 1 slot-1 segment method equipped with the commutator segment 3 of the armature core slot 1 
and the same number By carrying out the coil of the armature winding 2 made 2 juxtaposition to which the coil of 
the start of a volume was carried out to a pair each of slots of the armature core 7 which is in the position of 
symmetry , respectively over the semicircle of the armature core slot 1 Since it becomes the same as the coil gestalt 
of the 1 slot-1 segment method which coils a coil about over the perimeter of the armature core slot 1 about one 
armature winding 2 substantially, for example, an armature winding 2, since the cross section equivalent to ****** 
can be obtained to one-fold when the wire size of an armature winding 2 is phi0.65mm by coiling an armature 
winding 2 around a duplex about when the wire size of an armature winding 2 is phi0.45mm A thing equivalent to 
the effectiveness of the copper loss improvement which coils a thick wire and is obtained can be obtained. 
[0036] Moreover, since it becomes possible if the wire size of an armature winding 2 is less than [ phi0.45 ] for it to 
be stabilized and to be able to secure the conductor spacing in the hook 6 of a commutator, since it is a thin line, for 
poor fusing, deformation of an open circuit and a hook, coil processing degradation, etc. to hook 6 to be able to 
solve the trouble on quality, to be able to weaken rigidity of a coil since the coil of the thin line is carried out 
further, consequently to make a wound diameter small, the fault on manufacture is improvable, in addition — and it 
becomes unnecessary to inspect the conductor spacing after connection visually, and also becomes a productivity 
drive by man day reduction. 

[0037] The gestalt 6 of implementation of invention, next the gestalt 6 of implementation of this invention are 
explained about drawing. Drawing 15 is the coil schematics of the commutator motor showing the gestalt of 
implementation of this invention. Drawing 16 is the commutator connection section partial enlarged drawing of a 
commutator motor. The same configuration as the gestalt 1 of implementation of this invention omits explanation of 
a configuration of having attached the same sign and having overlapped. Next, the coil gestalt of an armature coil is 
explained. As shown in drawing 15 R> 5 and drawing 16 , the number of commutator segments 3 is the case (1 slot- 
2-N segment method) where the number of 24 and the armature core slots 1 is 12. With a winding machine with 
two coil flyers, two armature windings 2-1 which have the start of a volume in the position of symmetry, 
respectively, 17-1 and two armature windings 2-2, and 17-2 are arranged in juxtaposition with one coil flyer, and a 
coil is started to coincidence. 

[0038] It is looped around in a slot 1-1 and 1-6, the start of a volume connects with a commutator segment 3-1, and 
the end of a volume connects an armature winding 2-1 and 17-1 to a commutator segment 3-2. And it is again 
looped around in a slot 1-1 and 1-6, and the end of a volume is connected to the commutator segment 3-3 of the 
next door of a commutator segment 3-2. Thus, an armature winding 2-1 and 17-1 form an armature coil. Similarly, 
it is looped around in a slot 1-7 and 1-12, the start of a volume connects with a commutator segment 3-13, and the 
end of a volume connects an armature winding 2-2 and 17-2 to a commutator segment 3-14. And it is again looped 
around in a slot 1-7 and 1 -12, and the end of a volume is connected to the commutator segment 3-15 of the next 
door of a commutator segment 3-14. Hereafter, it loops around over a semicircle with 12 slots of the armature core 
slot 1 similarly, and a coil is carried out so that each armature winding 2-1 and the volume end of 17-1 may be 
connected to 3-13 and the volume end of 2-2 and 17-2 may be connected to 3-1 . 

[0039] By thus, the 1 slot-2-N segment method which equipped the commutator 5 with the twice as many 
commutator segment 3 as this to the number of the armature core slots 1 By coiling a coil about over the perimeter 
of the slot 1 of an armature core, two armature windings 2 to which the coil only of the same number as the twice as 
many commutator segment 3 as this was carried out to the number of slots to a pair each of slots of the armature 
core 7 which has the start of a volume in the position of symmetry, respectively Since the number of slots becomes 
by 1/2 twice the number of commutator segments 3 and becomes the same as the coil gestalt of the 1 slot-1 segment 
method which coils a coil about over the perimeter of the armature core slot 1 about one armature winding 2 
substantially, for example, an armature winding 2, since the cross section equivalent to ****** can be obtained to 
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one-fold when the wire size of an armature winding 2 is phi0.65mm by coiling an armature winding 2 around a 
duplex about when the wire size of an armature winding 2 is phi0.45mm A thing equivalent to the effectiveness of 
the copper loss improvement which coils a thick wire and is obtained can be obtained. 

[0040] Moreover, if the wire size of an armature winding 2 is less than [ phi0.45mm ], since it is a thin line, it is 
stabilized and the conductor spacing in the hook 6 of a commutator can be secured. Since it becomes possible [ poor 
fusing, deformation of an open circuit and a hook, coil processing degradation, etc. to hook 6 ] for the trouble on 
quality to be solvable, to be able to weaken rigidity of a coil since the coil of the thin line is carried out further, 
consequently to make a wound diameter small, the fault on manufacture is improvable, in addition — and it becomes 
unnecessary to inspect the conductor spacing after connection visually, and also becomes a productivity drive by 
man day reduction. In addition, with the gestalt 6 of implementation of this invention, although the number of 
commutator segments 3 described the case where the number of 24 and the armature core slots 1 was 12, when the 
number of commutator segments 3 is the integral multiple of the number of the armature core slots 1, a coil will be 
coiled about for the armature winding of the number to which the coil only of the same number as the commutator 
segment 3 of an integral multiple was carried out to the number of slots to a pair each of slots over the perimeter of 
the slot 1 of an armature core. 

[0041] The gestalt 7 of implementation of this invention is explained to the 7th gestalt of implementation of 
invention about drawing. The commutator connection section partial enlarged drawing of a commutator motor and 
drawing 19 of the coil schematics of a commutator motor with which drawing 1717 expresses the gestalt of 
implementation of this invention, and drawing 18 are the armature commutator section plans of a commutator 
motor. In drawing, the same configuration as the gestalt 1 of implementation of this invention omits explanation of 
a configuration of having attached the same sign and having overlapped. Next, the coil gestalt of an armature coil is 
explained. As shown in drawing 19 from drawing 17 , the number of commutator segments 3 is the case (1 slot-1 
segment method) where the number of 22 and the armature core slots 1 is 22. 

[0042] With a winding machine with two coil flyers, the start of a volume starts a coil for the armature winding 2-1 
which is in the position of symmetry, respectively, and 2-2 to coincidence. The start of a volume connects with a 
commutator segment 3-1, and is looped around in a slot 1-1 and 1-10, and the end of a volume connects an 
armature winding 2-1 to a commutator segment 3-2. The start of a volume connects with a commutator segment 3- 
12, and is looped around in a slot 1-12 and 1-21, and the end of a volume connects an armature winding 2-2 to a 
commutator segment 3-13 . Hereafter, it loops around over the semicircle of the armature core slot 1 similarly, and 
the volume end of each armature winding 2-1 carries out end cutting after the volume end of 3-12 and 2-2 
connecting with 3- 1 . 

[0043] Next, a coil is started for an armature winding 2-1, 2-3 equivalent to 2-2, and 2-4 to coincidence like the 1st 
time from the place which counted from the cut place to the hand of cut, and shifted 2 segment location. The start of 
a volume connects with a commutator segment 3-3, and is looped around in a slot 1-3 and 1 -12, and the end of a 
volume connects an armature winding 2-3 to a commutator segment 3-4. The start of a volume connects with a 
commutator segment 3-14, and is looped around in a slot 1-14 and 1-1, and the end of a volume connects an 
armature winding 2-4 to a commutator segment 3-15. Hereafter, the pan of the armature core slot 1 is similarly 
looped around over a semicircle, the volume end of each armature winding 2-3 connects with 3-14, and the volume 
end of an armature winding 22-4 connects with 3-3. 

[0044] By thus, the 1 slot-1 segment method equipped with the commutator segment 3 of the armature core slot 1 
and the same number In case the start of a volume carries out the coil of the one armature winding 2 by which the 
coil was carried out to a pair each of slots of the armature core 7 which is in the position of symmetry, respectively 
over the semicircle [ every ] perimeter of the armature core slot 1 mutually The volume start of the remaining 
semicircle start from the place predetermined ****** carried out, and and by carrying out a coil one by one from 
the location which was able to be shifted to the N/2nd opposite slots The same effectiveness as the method stated by 
claim 1 can be acquired, and the 1st time and the 2nd coil balance within one more slot become good, can reduce 
the initial imbalance of an armature 30%, and leads to an improvement of armature balance correction. 
[0045] The gestalt 8 of implementation of invention, next the gestalt 8 of implementation of this invention are 
explained about drawing. Drawing 20 is the armature commutator section plan of the commutator motor showing 
the gestalt of implementation of this invention. In drawing, the same configuration as the gestalt 1 of 
implementation of this invention omits explanation of a configuration of having attached the same sign and having 
overlapped. Although the volume start of the remaining semicircle used as the 2nd time was started with the gestalt 
7 of implementation of invention from the place which shifted 2 segment location from it, the 2nd coil starting 
position is counted from the following commutator segment 3 with the gestalt 8 of implementation of this invention, 
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and it is ******** from the commutator segment 3 of 60 degrees - 120 degree beyond. Since how to wind is the 
same as the gestalt 7 of implementation of invention, concrete explanation is omitted. The same effectiveness as the 
method stated to the preceding clause by the coil approach of such an armature winding can be acquired, and in 
90degree**alpha to a coil, for a ********** reason, the initial imbalance of an armature can be reduced about 
30%, and the coil which is the 2nd time is led to an improvement of armature balance correction. 
[0046] The gestalt 9 of implementation of invention, next the gestalt 9 of implementation of this invention are 
explained about drawing. It is the cutting enlarged drawing of the armature core slot section with which, as for the 
graph of the rate of a turn ratio, and a life with which drawing 2 1 expresses the gestalt of implementation of this 
invention, and drawing 22 , the graph of an input was considered as the number-of-turns specification, and, as for 
drawing 23 , the coil of the armature winding was carried out. In drawing, the same configuration as the gestalt 1 of 
implementation of this invention omits explanation of a configuration of having attached the same sign and having 
overlapped. The gestalt 9 of implementation of this invention is the 1 slot-1 segment method equipped with the 
commutator segment 3 of the armature core slot 1 and the same number like the gestalten 1 and 7 of implementation 
of invention. Carry out the coil of the one armature winding 2 to which the coil of the start of a volume was carried 
out to a pair each of slots of the armature core 7 which is in the position of symmetry, respectively over the 
semicircle [ every ] perimeter of the armature core slot 1 mutually. (That is, one armature winding carries out a 
duplex volume to a pair each of slots) It is set as a case so that number of turns may become the 1st time > the 2nd 
time as the 1st time and the 2nd wirewound resistor become almost the same with the coil within an opposite slot, 
and the ratio may be set to 1 . 1 - 1 .4. 

[0047] Thus, since the same effectiveness as the method stated by claim 1 by setting up can be acquired, the coil 
configuration and wirewound resistor in the 1st [ further ] time and the 2nd time become uniform and rectification 
balance can improve, an improvement of a life is also expectable as shown in drawing 22 . Moreover, although 1- 
time the 1 st time and the 2nd number of turns were able to express number of turns only with lx8T, lx9T, and an 
integral value by the specification of the same number as before By the ability of the width of 1x8. 5T, 1x9. 5T, and 
a coil specification to be extended by changing the 1st time and the 2nd number-of-turns specification as shown in 
drawing 23 , in case an input is adjusted by the coil specification, compared with the former, it becomes very 
advantageous. 

[0048] The gestalt 10 of implementation of invention, next the gestalt 10 of implementation of this invention are 
explained. The coil schematics of a commutator motor with which drawing 2424 expresses the gestalt of 
implementation of this invention, and drawing 25 are the rectification meridian section partial enlarged drawings of 
a commutator motor. In drawing, the same configuration as the gestalt 1 of implementation of this invention omits 
explanation of a configuration of having attached the same sign and having overlapped. Next, the coil gestalt of an 
armature coil is explained. As shown in drawing 24 and drawing 25 , the number of commutator segments 3 is the 
case (1 slot-2-N segment method) where the number of 24 and the armature core slots 1 is 12. 
[0049] With a winding machine with two coil flyers, the start of a volume starts a coil for the armature winding 2-1 
which is in the position of symmetry, respectively, and 2-2 to coincidence. It is looped around in a slot 1-1 and 1-6, 
the start of a volume connects with a commutator segment 3-1, and the end of a volume connects an armature 
winding 2-1 to a commutator segment 3-2. And it is again looped around in a slot 1-1 and 1-6, and the end of a 
volume is connected to the commutator segment 3-3 of the next door of a commutator segment 3-2. By such coil 
approach, a coil is performed along the direction of a coil in good order, and an armature coil is formed. Similarly, 
it is looped around in a slot 1-7 and 1 -12, the start of a volume connects with a commutator segment 3-13, and the 
end of a volume connects an armature winding 2-2 to a commutator segment 3-14. And it is again looped around in 
a slot 1-7 and 1 -12, and the end of a volume is connected to the commutator segment 3-15 of the next door of a 
commutator segment 3-14. Hereafter, it loops around over a semicircle with 12 slots of the armature core slot 1 
similarly, and the volume end of each armature winding 2-1 once cuts to 3-13 after the volume end of 2-2 
connecting with 3-1 . 

[0050] Next, winding is started for an armature winding 2-1 and 2-2 to coincidence like the 1st time from the place 
which counted to the hand of cut and shifted 2 segment location from the cut place. An armature winding 2-1 is 
looped around in a slot 1-7 and 1 -12, and the end of a volume connects it to 3-14. An armature winding 2-2 is 
looped around in a slot 1-1 and 1-6, and the end of a volume connects it to a commutator segment 3-2. Thus, a pan 
with 12 slots of the armature core slot 1 is looped around over a semicircle further once again, and the final volume 
end of an armature winding 2-1 is connected to a commutator segment 3-1, and the final volume end of an armature 
winding 2-2 is connected to a commutator segment 3-13, and it is cut. 

[0051] By thus, the 1 slot-2-N segment method which equipped the commutator 5 with the twice as many 
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commutator segment 3 as this to the number of the armature core slots 1 In case the start of a volume carries out the 
coil of the one armature winding 2 to which the coil only of the same number as the twice as many commutator 
segment 3 as this was carried out to the number of slots to a pair each of slots of the armature core 7 which is in the 
position of symmetry, respectively over the semicircle [ every ] perimeter of the armature core slot 1 mutually The 
volume start of the remaining semicircle start from the place which shifted 2 segment location, and and by carrying 
out a coil one by one from the location which was able to be shifted to the N/2nd opposite slots The same 
effectiveness as the method stated by claim 1 can be acquired, and the 1st time and the 2nd coil balance within one 
more slot become good, can reduce the initial imbalance of an armature 30%, and leads to an improvement of 
armature balance correction. 

[0052] The gestait 1 1 of implementation of invention, next the gestalt 1 1 of implementation of this invention are 
explained about drawing. Although the volume start of the remaining semicircle used as the 2nd time was started 
with the gestalt 10 of implementation of invention from the place which shifted 2 segment location from it, the 2nd 
coil starting position is counted from the following commutator segment 3 with the gestalt 1 1 of implementation of 
this invention, and it is ******** fro m ^ e commutator segment 3 of 60 degrees - 120 degree beyond. Since how to 
wind is the same as the gestalt 10 of implementation of invention, concrete explanation is omitted. The same 
effectiveness as the method stated to the preceding clause by the coil approach of such an armature winding can be 
acquired, and in 90degree**alpha to a coil, for a ********** reason, the initial imbalance of an armature can be 
reduced about 30%, and the coil which is the 2nd time is led to an improvement of armature balance correction. 
Furthermore, since a coil configuration and a wirewound resistor become uniform and can improve rectification 
balance, an improvement of a life is also expectable. 

[0053] the gestalt 12 of implementation of invention the gestalt 12 of implementation of this invention Like the 
gestalten 4 and 10 of implementation of invention by the 1 slot-2-N segment method which equipped the 
commutator 5 with the twice as many commutator segment 3 as this to the number of the armature core slots 1 
Carry out the coil of the one armature winding 2 to which the coil of the start of a volume was carried out to a pair 
each of slots of the armature core 7 which is in the position of symmetry, respectively over the semicircle [ every ] 
perimeter of the armature core slot 1 mutually. (That is, one armature winding carries out a duplex volume to a pair 
each of slots) It is set as a case so that number of turns may become the 1st time > the 2nd time as the 1st time and 
the 2nd wirewound resistor become almost the same with the coil within an opposite slot, and the ratio may be set 
to 1.1-1.4. 

[0054] Thus, since the same effectiveness as the method stated by claim 1 by setting up can be acquired, the coil 
configuration and wirewound resistor in the 1st [ further ] time and the 2nd time become uniform and rectification 
balance can improve, an improvement of a life is also expectable as shown in drawing 22 . Moreover, although 1- 
time the 1st time and the 2nd number of turns were able to express number of turns only with lx8T, lx9T, and an 
integral value by the specification of the same number as before, it is being able to extend the width of 1x8. 5T, 
1x9. 5T, and a coil specification by changing the 1st time and the 2nd number-of-turns specification, and in case an 
input is adjusted by the coil specification, compared with the former, it becomes very advantageous. Although all 
explained the commutator of alpha-hook method with the gestalt of implementation of invention mentioned above, 
it cannot be overemphasized that it is applicable about the commutator of a SUTAFINGU method (method which 
drives the connection of an armature winding into the slot in which it was prepared on the commutator, and is 
fixed). 
[0055] 

[Effect of the Invention] As mentioned above, it sets to the commutator motor of claim 1 of this invention. By the 1 
slot-1 segment method equipped with the slot of an armature core, and the commutator segment of the same number 
By coiling a coil about over the slot perimeter (duplex as a result) of an armature core, one armature winding to 
which the coil of the start of a volume was carried out to a pair each of slots of the armature core which is in the 
position of symmetry, respectively Since the coil of the two armature windings is carried out to the slot semicircle 
of an armature core and it becomes the same thing as winding ****** about an armature winding one-fold, for 
example, an armature winding by winding ******, since the cross section equivalent to ****** can be obtained to 
one-fold when the wire size of an armature winding is phi0.65mm about an armature winding at a duplex when the 
wire size of an armature winding is phi0.45mm The effectiveness that a thing equivalent to the effectiveness of the 
copper loss improvement which coils a thick wire and is obtained can be obtained is done so. Moreover, if the wire 
size of an armature winding is less than [ phi0.45mm ], since it is a thin line, it is stabilized and the conductor 
spacing of the commutator hook section can be secured. Since it becomes possible for the trouble on quality to be 
solvable, to be able to weaken rigidity of a coil since the coil of the thin line is carried out further, consequently to 
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make a wound diameter small, poor fusing, deformation of an open circuit and a hook, coil processing degradation, 
etc. the fault on manufacture is improvable — in addition — and it becomes unnecessary to inspect the conductor 
spacing after connection visually, and the effectiveness of also becoming a productivity drive by man day reduction 
is done so. 

[0056] the commutator motor of claim 2 of this invention — setting — an armature — all — a conductor — since the 
spark depressor effect by transformer operation of an armature winding be improvable by setting up so that the ratio 
of a number and the number of field windings may be set to more than 6: 1 , the number of turns of an armature 
winding be make [ many ] , it be decreasing the iron loss and the copper loss of a field , and the effectiveness it be 
ineffective to it being possible to make a life 1.2 times as long as before by the improvement in effectiveness and 
rectification improvement do so . 

[0057] In the commutator motor of claim 3 of this invention, by setting up the phase angle of the core of an 
armature winding, and the core of the field pole so that it may come among 10 degrees - 30 degrees, while there is 
little spark generating and it can control a black bar phenomenon according to the spark depressor effect by 
trans former operation with the next armature core slot inner lining line of a hand of cut, the effectiveness that 
improvement in a brush life can be aim at is do so. 

[0058] In the commutator motor of claim 4 of this invention By the 1 slot-2-N segment method which equipped the 
commutator with the commutator segment of a twice [ more than ] as many integral multiple as this to the number 
of the slots of an armature core By coiling a coil about over the slot perimeter (it being an integral multiple pile to 
the number of slots as a result) of an armature core, one armature winding to which the coil only of the same 
number as the commutator segment of an integral multiple was carried out to the number of slots to a pair each of 
slots of the armature core which has the start of a volume in the position of symmetry, respectively Since the 
number of slots serves as a 1 -/integral multiple of the number of commutator segments and becomes the same as the 
coil gestalt of the 1 slot-1 segment method which coils a coil about over the slot perimeter of an armature core 
about one armature winding substantially, By the 1 slot-2~N segment method as well as the 1 slot-1 segment 
method stated by claim 1 for example, an armature winding by winding ****** 5 since the cross section equivalent 
to ****** can be obtained to one-fold when the wire size of an armature winding is phi0.65mm about an armature 
winding at a duplex when the wire size of an armature winding is phi0.45mm The effectiveness that a thing 
equivalent to the effectiveness of the copper loss improvement which coils a thick wire and is obtained can be 
obtained is done so. Moreover, if the wire size of an armature winding is less than [ phi0.45mm ], since it is a thin 
line, it is stabilized and the conductor spacing of the commutator hook section can be secured. Since it becomes 
possible for the trouble on quality to be solvable, to be able to weaken rigidity of a coil since the coil of the thin line 
is carried out further, consequently to make a wound diameter small, poor fusing, deformation of an open circuit 
and a hook, coil processing degradation, etc. the fault on manufacture is improvable — in addition — and it becomes 
unnecessary to inspect the conductor spacing after connection visually, and the effectiveness of also becoming a 
productivity drive by man day reduction is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] They are the coil schematics of the commutator motor showing the gestalt 1 of implementation of this 
invention. 

[Drawing 2] It is the armature commutator section plan of the commutator motor showing the gestalt 1 of 
implementation of this invention. 

[Drawing 3] It is a commutator connection side elevation showing the gestalt 1 of implementation of this invention. 
[Drawing 4] It is a commutator connection section partial enlarged drawing showing the gestalt 1 of implementation 
of this invention. 

[Drawing 5] It is drawing which looked at the field core showing the gestalt 2 of implementation of this invention, 
and the armature core from the top. 

[Drawing 6] It is the graph of the life of the rate of a turn ratio and carbon brush showing the gestalt 2 of 
implementation of this invention. 

[Drawing 7] It is the side elevation of the commutator motor showing the gestalt 2 of implementation of this 
invention. 

[Drawing 8] They are the schematics showing coil arrangement of the armature winding showing the gestalt 3 of 
implementation of this invention. 

[Drawing 9] It is the gap of a phase angle and the graph of the life of a brush showing the gestalt 3 of 
implementation of this invention. 

[Drawing 10] They are the coil schematics of the commutator motor showing the gestalt 4 of implementation of this 
invention. 

[Drawing 11] It is a commutator connection section partial enlarged drawing showing the gestalt 4 of 
implementation of this invention. 

[Drawing 12] They are the coil schematics of the commutator motor showing the gestalt 5 of implementation of this 
invention. 

[Drawing 13] It is a commutator connection section partial enlarged drawing showing the gestalt 5 of 
implementation of this invention. 

[Drawing 14] It is an armature commutator section plan showing the gestalt 5 of implementation of this invention. 
[Drawing 15] They are the coil schematics of the commutator motor showing the gestalt 6 of implementation of this 
invention. 

[Drawing 16] It is a commutator connection section partial enlarged drawing showing the gestalt 6 of 
implementation of this invention. 

[Drawing 17] They are the coil schematics of the commutator motor showing the gestalt 7 of implementation of this 
invention. 

[Drawing 18] It is a commutator connection section partial enlarged drawing showing the gestalt 7 of 
implementation of this invention. 

[Drawing 19] It is an armature commutator section plan showing the gestalt 7 of implementation of this invention. 
[Drawing 20] It is an armature commutator section plan showing the gestalt 8 of implementation of this invention. 
[Drawing 21] It is the graph showing the gestalt 9 of implementation of this invention of the rate of a turn ratio, and 
a life. 

IDrawing 22] It is the graph of the number-of-turns specification showing the gestalt 9 of implementation of this 
invention, and an input. 

[Drawing 23] The armature winding showing the gestalt 9 of implementation of this invention is the cutting 
enlarged drawing of the armature core slot section by which the coil was carried out. 
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[Drawing 24] They are the coil schematics of the commutator motor showing the gestalt 10 of implementation of 
this invention. 

[Drawing 25] It is a commutator connection section partial enlarged drawing showing the gestalt 10 of 
implementation of this invention. 

[Drawing 26] They are the coil schematics of the conventional commutator motor. 

[Drawing 27] It is the armature side elevation of the conventional commutator motor. 

[Drawing 28] It is the armature core slot cutting plane Fig. of the conventional commutator motor. 

[Drawing 29] It is the commutator connection section partial enlarged drawing of the conventional commutator 

motor. 

[Drawing 30] It is drawing which looked at a conventional field core and a conventional armature core from the top. 

[Drawing 31] It is the armature commutator section plan of the conventional commutator motor. 
[Drawing 32] It is the armature commutator section side elevation of the conventional commutator motor. 
[Drawing 33] It is the armature commutator section bottom view of the conventional commutator motor. 
[Drawing 34] It is the partial enlarged drawing of drawing 33 . 

[Drawing 35] It is drawing of the coil injection section of a flyer winding machine which performs an armature 
winding. 

[Des cription of Notations ] 

1 An armature core slot, 2 An armature winding, 3 A commutator segment, 5 A commutator, seven armature cores, 
12 A revolving shaft, 13 A field core, 14 A field winding, 19 Commutator motor. 
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©SS^JrKf: 17D^ h - 1 -fe > b^S;T-, 

^ti^etv>mmm.ic & ^ msi-?s*.b©#— *f © 
©^ ns / h^iicML, mm*m&& ls^nii-i 

t i fH C - t i t£Z1tlb, 0>J;Lfcr, m^-?«M©MS^ 
40 * 0.4 5 mm©#^-, m^^^Sr 2 fild^lHli-r t 
S^-^^M©MSd s «0. 65 mm©^g-fc:a; 
^^^M5r 1 fi(d# % © t ffl^CDWimftl&ftbtx 
•5©-Cx *iaSr^v>T#e>tL5^ii®:liF©SS*tP^© 

i-^©T^M©ra'j^^^<-c# N ^^i. ^s^/h^ 

50 <-t"5ii:i6S-Hrtetft5 0-c % »it_h©^F*^-§r§fe»-c 
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[0 0 14] r<75^?gcDft^92 05S«n^ i mf6^^OV> 

2:*SJ:5«ft-*-3. r©J: 5 fe4MMR*>J£*K:-*--5 i 

#!-J:l»*MfrS:fS*J:5 1. 2 < £ i: as^te i 

[0 0 15] £©»K©»3^3©S«^*»«fcoVN 

0° -3 0° ©IWKl*5J:5H*t-5. icOipldiBg 
t5ri-e, EIte*-|Rl<OiSfe<DSJS^gfeiL^ n jy b F*9^ 
i: oKEUffMl C J: 5 A^e*WWSft*te ± D >c?E55^^ 

[0016] ron5icii*g4 ©««iE^msia<omsi 

Sfrf-fc 2 ffiFfit JiOBE»:fflF©«8tt^ Sr«^fc 1 ^ n 5/ h 

ffiXkSgg L-C, N/ 2 ffl S CD**;* n s> J> * tJlE^^IS 
U N/2figO^B5» hStflfi&^i&U -tON/ 

[0017] i©i5t, m^3*<i>©;* n -> fcoifctc 
^ n h - 2 N-t?^ V h**T?s ttttfttf^ftCTitt 

^fc 1 ^©m^^&mWHfcCf©;* nyh^B GMF 

/m&<» tt£^ T*g» id. i mm^-mm & warn* 

[0 0 18] 

[3§?J3©s§i£<ouf?i] ^m<omM<^mmi 
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S'^oj-K l-l-l-22li^n5-h#t^ 

-r. 2 mumm, mem*?*^* B5-n©tc 

MW*«*?*MW&t £ ft. B 1 KttWimiMt 2 - 
1, 2-2?r^L7t 0 3te§«H^H\ 3-1-3-2 

2\tmm^ncom^m-r 0 4i**— 5 rag 
GWfeW, l 2i-£\mm$tn?&z> 0 

[0 0 19] jfcfc:. m^^a^/KO^^fcoV^Tlft 

- 2 2, WStfHR'bx nj»M co^s 2 2 co^g- (rM 
ri^n^ h-l-fe^^h^r*J tv^5) -Cfc-So 2 

mmmKh^mm^mm 2 - 1 , 2-2 *m*ic*jt 
s. mm^mm 2 - 1 ti^**^^^- 3 - 

20 1 Iw&jRU, * n 3/ h 1 - 1 ^.tj? 1-10 rtt^SIS 

*u #^fc> 9 3-2 \z.&m-rz>. % 5 

S«l^^ 2-2 aqSSfrfvfi- 3-12 fc«^ 

^cj»M-i 25:1^ 1-21 rtK«aSK, 

t>9&m<ffi*fr 3-13 tesafrt-s. 

[0 0 2 0] £IT, mmz.w8F?m>bx n^H 
fcfcTt »» «st u tix^ivcomm^mm 2 - 1 

D 3-12, 2-2 <DmW:ii t) ^ 

3 - 1 s*sr§]»f-&-f, mm^n 

2 - 1 »*^D y hi - 1 2RI? 1-21 ftm*SE£tu 
30 »» «aR«E^>t 3-13 (C«Mi-^o 

4Mfil 2 - 2 tt^ C2 3, m - 1 1-10 

*il*t?»>a»»«E-?-^-3-2icssHrt-s 0 -co J: 5 

»c:bfc 0 ^ 2-1 <Dmm#ntm$t 5 ^ 

»«^3-lKSSRS^ £fc. «SI^«l2-2co 
3»flE«E^>t- 3-12 fc»«StJ,T«I»f S 
Stc*3V^T, Plimm-?^2coiHl^|R]^L 

Tv^^ 0 #>7 r 7v'4coia^'Ctaw:msi^ 

40 JS;UTV^5. <) 

[0 0 2 1] icoj;5t-. HffttoByH}:^ 
©SSe^>t-3 Srii^fc Uo ? h-l-fe^vf^S; 

-^co^ n 3' h izftVXmmZivtc. 1 *©StS^M2 
Sr«^^'L^ By hi <D±m (MZkh U2I) |cfc> 

Sr«^^-i>^ nj»n co^Mlf-^b. ««?-«jigi 2 

S^^^iia 2 <DM&& <t> 0 . 4 5mm©^ IS-ff 
50 i»2§r2S»C^!5]^-> flttt?^ 2 Ojft&Si 
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4>0. 6 5mmO»frKm»7-*j|»2firl*C*iai-t> 
[0 0 2 2] S^*jH^ (ZtfftSdS * 0. 4 5m 

rtsslftiBEiltSrsfeftL-cafii't-s^i^-e*, ^^^6 
afc&nx^Wfctf^ n a p9Ji^Pm^^^i-5 r % 

[0 0 2 3] ^%<DmM<DWm 2 

©RHSr«»i-5. 13|j:#8^ 14li»m 
1 9 ^SSS^Sft^-Cfc^o 0 5XU*EI 6 ic^i-J: 5 
II74HI 2 0>£3»ftft £ 1 4 Ogfc i <Dtt 

[0 0 2 4] 2 O^fW* JHttttK 1 4 <D 

tBL^ffttrl 8 0«£et5RfcaHi5jI»tat»* 

/^©«flEtt+ 1 i6^e>- 1^ at^tt— i a>e>- l^t 

[0 0 2 5] Lt N ^J»«©l*fc»*HE«oiItu3Wab 
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9 l t ssewpbit £m^«tt&ftR<oHfle 

^RT^1«/S TttfltoJt** 6 KJbtefe* J: 5» 

10 [0026] 3£m<Dmm<Dmm 3 

1 iW- ©«feftttra-^-»*rftLTW[Ufc*|j«©Ria 
Sr«*i-5o 16li«lt^ 0 l8l:itJ:5C 

^^JH 2 <D * i 1 6 cd ffi ifc i ©ffiffi^sx 

§rl0° -30° OWfcft*J:5Hue^5 0 -<o£?\z 

Emtm tc j: & sk^mn mmz. * 9 ^ss^a^* < , 

JE 1 0 0 V-CA^J 1 3 0 0W(OS^fIS 2 1 Miotf 
5 # — v ^ 7 Sr^-To 
[0 0 2 7] d^fC. flb»A«Xitt % SW?T*Kjfc*tt 

B9fc,Tti5tlD-30 o fcKttSwit, SEtL 

40 S3»*36S*>a o 

[0 0 2 8] ¥&W<Dm&<D]&m4 
J2fe^, r.©*K<o*J6co®liS4S:igicov^RBI't-a 0 
EI 1 0 Br o«no|ltto»|ISr«i-S«?«dM^* 

— ©**»n^*t#UT««Lfc*j«©Rn*4ri» 

2 4 , «flmft*fc;* n y M i 2 (rttSr 

50 rUDyb-2Nt^^b*aj <tVN5) T*fe^> 0 
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nzmts-tz. mm+mm 2 - 1 ix* n m - 1 
1-6 rt{i^s$tu s «*6*^*«e^ 3-1 icaac 
u «!)«i^3-2tt«t5 0 -tLt, mm. 

tt**^3-2©B©««E^3-3fcSB«5t-5 0 - 

[0 0 2 9] IB*te«atf-««2-2W:^n^ M-7 
Ml-12rtCtI^ 1^1^3-13 
L> «* 9 ^Sffi^jt 3-14 * L 

T, Sl^oy M - 7S.ni - 1 2F*3fC^S$ttT. 

V) temm^X 3-14 ©Bl^ggfE^ 3-15 

s* MS 1 2 ©JIMIfcfofc >? u zti^tKomm^m 
M2-i <om»*>» 3-131:, tts^ti2 -2©^ 
k 13 # 3 - 1 fcs&tta* §]»r&-f , 2 - us 

M-7xrFi-i 2^Kmm$n. mmv&3 
- 1 4 \z.mm-rz>» mm^mm 2 - 2 n ^ m - 1 
xi* 1 - 6 rtfc^ststu 9 #s%?rt 3 - 2 

[0030] icoipj-, ^bttsinimi-fft,^ 

i ©Mwm 9 imm^x 3-1 tag*^ * 
fc, mm^mu 2-2 <o*j»6«^e«i» 1? angstf-;*- 3 - 

2 1? 2 »*»$r-*-5 r t ^mm^mm 2 sntju 

3£*>2<©&@aS0 0. 4 5mmffli^,' 2Itt@tr 

[0 0 3 1] Z.<DHo\^ itim^n^Hclct 
*f ITSS^ 5 (c 2 fgcDSSft^tf- 3 Sr{lx./t l a 5, h 

fc5BIS^#;.D>7©#— m<0^uy M:^LT^b 7 h 

2 mmmmz-x- 3km v&rznmmzivtti 1 

2 SrtWf n 5; h 1 <D±m\zi?tz 

ormmzmzm-t^kvixQ. ^u^g^jt 

3 ©ito \/2<fek ftoTJOttt 1 

®8mfc<k©;* o y h^tctofcoT^^Sr^tEj-^-i 

*s » ®fii^#^ 2 ©jS£@3S 0 0. 45 mmCDi 

^ «***»2£2Kfc:*|g-*--£ te j : » K ffflmft 
*fc2<Dj*SaS0 0. 6 5mm0^1t^2^1 

[0 0 3 2] m»^*i»2©«SiS# 0. 4 5m 
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B «ltS8-r 5 i&55# ft < ft >3 . I»Sj|j*te i £ ^MttlB] 
±C%ft5„ ft*5, - ©^S»I<aflffi©Jg1iS 4 

3 ©Ifca* 2 4 . S«e^<k:* n 3/ M ©fgfcas a 2 ©4§ 
10 -g-f-oVNT^-ifc^, SSHMt 3 Wlgb&s, ttflmRfrx 

lt* n y hm-zt vxmm»cD&m*ft 3 km cme 
•- [o 0 3 3] ?&me>nn<z>mM5 

<*»*H-C*>5. B 1 3 f4M^®»«OS«S^^SB 
«^ifc*:HT»*»5. H 1 4 «ScfE^«fija<Dm^^-S^ 

fill i: ^-O^liH-t-f S:# LTl«Lfc«^©fa 
KS-**i-5„ 1 7 Htt9U«^mWF«ft-C<lE>S. 2fe 
tc, S»^ = 'i'^o#^S|{::ov%T|ftia-f 5„ 012 

Rum 1 3 tc^i- £ 5 fr, 3 2 2 , 

ft.b^ nyM ro^cis 2 2 (ixo^h-it 

ix«WfiC«K**2a|s©«tft^igii|gi2-l» 17-lt 
2*<OfS«l^^2-2 % 1 7-2?r<lg?iJ|ca£'<riIl^ 

30 izmmzmitrfz. 

[0 0 3 4]l«ftl2-l > 17-lllt^51 
SE^f-^t 3 — 1 fcS^ ^. u -3/ h 1 — l JtU 5 1 — 1 0 F*3 

mm t> ^sm-?>h- 3 - 2\z.mmtz>, * 
fcx mm^^ 2 - 2 . 17-2 tt^Mfe^ftSK^ 3 

-12(CS^L-. 5/ M - 1 2.K.T/1 - 2 1 ft\z.m 

mzti. t> ***«e^ 3 - 1 3 etT, 
ft j eti<owm*tgM2- 1, i7-i©t^D^3-i 

2. -t*t-P*bO?mWf 2 - 2 , 17-2©«»9# 
40 s-iKSaKSixsijjiSKi-t-s. 

[0035] rcDi HWT-ft^^ B yM« 

-e, ^»^^tv^tv*f^a(cfc2.m^^.c.->7ro# 

—M<OX n 3/ b fcSt UT^^tbfc 2 ^3£?iJ(: Lfcm« 
2 Sr«8mft.E>;* n y M ©^JSfcfefcor^ 
-FZZkizXr)^ $f«)IU*©^tS2fli^ 

n 1 v>±m\c±>tdxm%k$:mzm-r 1 *a 

y h-l±^^ > h*3t©*i»»t||iraUK:ftSfcje> N 
M ^M : =P^i^2<D^im^<t) 0. 4 SmmOf^, 

50 «am»»2«r2«lc«*iB-j-ril!:J:9, mttmfM* 
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2O«S;JS0 0. 6 5mmOtg-tfi-fM2S-lI 

[oo3 6] *7t, mm*mm2<Dm&&4> o. 45a 

[0037] 3&m<omMowm& 
*»«Ei-?ai>5 0 0 1 6 mmiL^msm<omm^mu 

^»IBI-«F-«-*-#UrW[Lfc#|j*©RMSr*>Si-5 0 

&Kix m^^^-r/vcD^^icov^^^-rso hi 

1 6 d^-TJ; 5 m&ft 3 ©Jfcss 2 4 . « 
B^ft-fr;* B y M ©gtfS 1 2 ©:£§-£- ( 1 x a y h - 2 

o^ti-C. looi^^-ft-tJ:!), ^^J6d^ 
neft^WSSlCfcS 2*®WS?$ig2 - 1 „ 17- 

1 b 2 *©®B£?^j& 2 - 2 , 17-2 Srffi^JK&^T 

[0038] s 1 7 - 1 o y m 

"C. }?S^b y hi - lRuti - 6rtlC#SI$HT, <Er 

©^n- 9 isssh^ 3-2 orobk?* 3-3 ic&ft 
^a^A'Srjgja-fs. ro»fcmamiM*2-2, 17- 

2 14* By h 1-7SV1 - 1 2P«3fc^S*U % «fe«> 

**«e^ 3-13 u mm 9 asm^^t 3-1 

4ttSt5. tLt, Sa^a? M-7.K.t*l - 1 

2m-mm£thr, ^(Dmm 9 rasse^ >*- 3-14 ©p 

V&ffi+ft 3 - 1 5 KiWIttZ. «T, IS3«l£mttHHR 
'^ B y HO^cy h*l 2©¥^Kfc>7t9^SU 
-£-n-?ix©tttgl^#«fe2- 1, 1 7-l©3fMk9aS3- 
13fcl, 2-2. 17-2©iHtli;3-UTO} 1/ - 

[0039] c <ox 5 id, mw?ft<t>* b y M ©ffc^ 

^■UTS«K J ?5fc2fS ; ©SglE^ J H-3Sr«x.fcl^Bs/ h 

- 2 N-t^^ > h^T?, m^^^tvnmLUK 

&>Z>VM : ¥-Wi'h7 <D&— *f©^cz y HJUtfUT^B y Y 
mz*t LT 2 ffiFOftflE^ 3iB C*fc*r*SM* 2 
2 b y M ©r^)(cfc 



( 7 > #58 2003-102155 

12 

>t 3 ©t&© i / 2 b * o r*Kft(c i *<owm*mm 

2 SrtSfrt^n^ h i <D±m\Zt>iZ^X*gM>km% 
fcSfcft, W»F&&&20>&&»4 0. 4 5m 

m©^a-. m^^#^2 s-2siw^#is]-r- 

2 ©iS&g;5S 0 . 6 5 mmCf^tiSfi 
^ 2 £• 1 m^mir t> © t ^©»f®SJSr^ bivZ © 

10 *^Z>^bfrX%Z> 0 

[0 0 4 0] mm*mm2<om&&4, o. 4 5m 

m«T-efctHi, ffl^f fe5fc»^^©7y^ 6(C*3 
■ i0IS6fls», p D 0 »±©BgS^^^-f-5ii*5T?#. * 

20 sit**. *j8, w©»H©iefi©jutB6T?MaKaE^ 

3 ©SiS 2 4 , B y hi <D$&t 1 2 ©i§-£- 

(COV^T5^'<fc^5, 3 ©*aS«fi8-? S*.^^ B y 

V 1 ©^©S»fg©m^-»-W:=S— 3^©^ b y McJtLt 
^ b y hftteSj-LTffiftfflFOttaE^ 3i:I tRrtTrt* 

'U>©J^ By hi© 

±fflfe*>fc.oT««Sr*tiHl-rrik:**. 

[0041] ^m<omm<omm i 

30 ^»H % 118 ttS«E^«t&^©S«^^fp^Ji:^ 

«:l^-^F#Sr#LTfimUfc«l^©Si^^l&i-s. 
fc. ®tS J 3 L B'f^©^^^fdoV>TIftK-t--5. HI 7 
d^fegl l 9 ic^-Ti 5 mtLT} ! i3 <D&& 2 2 s 

¥8i-bX B y h 1 ©^^S 2 2 ©^& (UDyh-l-fe 

[0 0 4 2] 2 001177^^-^0^1?, ^ 

^»*^^*ttSs<SC«fc*>5«t*f 2 - 1 , 2- 
40 2 Srra*«c«j|»SrHifrt-5 0 ®fii^^ 2-1 

* 5 S1^ 3-1 IC&jj&U ^ b y M - 1 1-1 
0 F*fc#S!E$ jx, 9 aqBE«^ 3-2 K&WtTZ,, 

fm*mi& 2-2 »*i*«>asas(E^ 3-12 \nmm 

^By M - 1 2JtTJ5l -2 lrtlc^Stu ^ 
9 *3B«E^ 3-13 icggfS, KIT. fH#^®^-? 

R^"? h 1 ©¥ja(-fc>fc9*sgiu -^ti.-ett©ma 

1 L ti2-l©»!)iS3-12, 2-2 ©HI- 9^3 
- 1 -ffiijaifr!-5o 
[0 0 4 3] Jfctc, «I»fLfci:r.-5d»e>ia«i*iftfc**. 

so x2±y*><i&m*irbht-bz.zfr<bmm*m&2 
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-1, 2-2fcffigt52-3, 2-4§rl(H]Si|^ 

mmzmmzmte-tz. wM^mm2-3temteit> 

#g«t^,/t 3-3 7ayhl- i _ ! 

2 izmm $ *u 5 a^ETF* 3-4 f -5. 

samta 2-4 tt^ttft^aE*^ 3 - 1 4 

U ^nj- M-l 4JW1 - 1 

3-15 KttRt- 5. kt, 

®$B^#i£&2 - 3 fiO^H-D * 3-141', «%7-*ii&2 
2-4 ©#*!• 5*3-3 fcfttt-f 5. 
[0044] r ©J: 5 matT-tti^^ n y M t PKK 
©SSfi^Jt 3 £r{f x.fc Uoj/h-i ir^p< V h^-^; 

SrHVMcmsi^-iS,b>^o y h i © ^ fc^i to 7t o 
*<£<£>?, e^^co^o^r^'^^v^.t- 3 0%|§i]^-e 

[ o o 4 5 ] &m<D2m<Dj&m 8 
m 2 o « r ©is n <omM<r>mm ^mrtmm^wsmo^. 
fcvmmi tm—<omm-tm— n-^^vxmmL-tzm 

©J»R8T?H\ 2Iejao^^^fiS-^<oS^>t3 
*»&*AT6 0° -12 0° $fc©S8*?vK-3*e>*teft 

fc, 2 Hi ©;#!££ 9 0° ±a*»fc*i»i»*-CV<'3fc 
^^©$038T>'.^7:'.x£r#-)3 o%gij»-e#, m 

[0 0 4 6] %Bli©3£tt«)?g|K 9 
ifcfcs r©S&§H©^jg©7£flg9 SrSfcoVNTSiK-rSo 

Ba2tt«»ttiiAa©^?7, I2 31J1 

0T-&3. HlCttV^ r©BK©*Sfe©Jgfigl il- 
®*«B:ra-W-S-*#LTW[bfc#|j«(©»8liSr*B5-t- 

7 co J; 5 tc, S^m^E?;* n^Mi ^©Sgfr?- >5" 

_> jest b-c«»s*T,fc i *?>mm*mm 2 ^svmcs^s 
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2ms ©sa»esfc&s«Bfra c 3 j; 5 i^^* 1 m s 

>2E@i*9 1 ^©it^l. 4^45^5 

[0047] ioiSfcKStsrttiD, 

I £ 2 E g fc*5»t5^?^^RtK^fifetas^— t # r> 
10 S2fE^7^^aS5fe|?-c#5©-es 02 2\Cjjk-tb33*)m 

L<ftllHjBt2ISg ©^*H^©tt«lt?fi^«: l 
X8T, lX9Titfttt-CLHlt^t*T*4i»o 
fc* x 0 2 3 fc^-Ti feij lilli 2 HB Ottflfcttttfr 
. «x5iiflX8. 5T, 1X9. 5Tfc*iMH±«<73 

1 0 0 4 8 ] zswommomm 1 0 
&t-. -©^^©^js©^i 0 tco^Tf&i/i-rs. 0 

^^0, 025 te&m*mshm<omiii*miii®&t}:±m 
t?$>5„ 0^cfc^^T. ^<D&w<nwm<nmmi tm—<o 

0 2 4 St^0 2 5 IZTFtZ 5 K N BE«-? 3 CD«3J 2 
4 . d^H ©^^5 1 2 ©^ ( 1 * a ^ 

[0 0 4 9] 2oOfi7 5^t-^oiIiT 1 f 

fr^ti^ivmmmz & -s m^^-^ 2 -1,2- 

30 2 S:RII«te««l^BiM-5. «M?«|ft2 - 1 ti^ny 
h 1 -IStfl - 6 rtte«»Sft s GHHb&a&Ltt 3 

- 1 Ls mn V tmm^K 3-2 ksbbm-s. t 

tT, p ^ M - 1 StJ 5 1 - 6 ft\zmm$ivx^ 

*<z>mm- k> temm^-K 3-2 3-3 

2 - 2 n y M - 7&tf 1-12 F*3{d#^$ 

ix. *teib#mm*X 3-13 teSS»L, #i^»3 ^SSE 
?Jt3-14(;tSf5 0 Lt, 

40 Stfl-1 2rtfc*3SStt-c» *©«*0tt«E«E^3 
- 1 4 ©g!f©««fc^^ 3-15 KfiSBM-S. giT. 
tWfft^ny b 1 <D^.a h^l 2©^-Jlttofc 
•5 mm U ^tt^ttOflKS^iH 2-1 ©^ t) * 3 - 
13f;. 2-2 5*3-1 \ZJ&m%k, —K®m-f 

So 

[0 0 5 0] jfeK:, MLfcir^ivfc, 

x. T2-fe^^>h-E:S^i= ! f 5 ufci:r^>^b, ®t»^ 
*2-i x 2-2Srl[HlSi^ P#f^%i^SrM^ 
"f-3. fl^^^i^ 2-1 fi^ o^M - 7 RTf- 1-12 

50 tozmmzti^ t»ys3-i4 k:j6«m-5. 



15 

m2-2\**vy b i -iru 1-6 puzmmziv, m 

t>5 1 mWM^-^'L-^. n y y Ko^ny hgd 2©££> 

\c^m^tc vmmi.. mm^mm 2 - 1 ©*;&«jft^ 
- 2 ft^m 9 is^as^^- 3-13 ^jgmztix 

[0 05 1] - © J; 5 nm^-Hk-b-*. a y M co^m 
*f LtSSi 1 5 Id 2 fg©g:gft^;t 3 5r^x.fc 1 ^ n 5, h 

$>3®^jH^i>7©;§— *f©;*n y M:tLOPy.f 

^(ci^Lr 2 te©^^ 3tm t&t£\?mmtsfrti 1 
*<owM^-m&2ttx^zmMi-®i'bx.uy h 1 (o^m 

U -Th^:tLttM.frlbH/ 2Mn<D%t*u y bit-XM^. 
#^-f-5 r £ }c J: 9 , ff &m 1 -eJ6^fc^ t m tjjjt 
Sr#5z:£^-ct, $ <b(' 1 oio^ o hf^(d*5(t-5 1 
0 1 £ 2 H] g ©#^7 J: < ft 9 s 

[0052] &m<omM(omm 1 1 

5. 3£8>l©^i6©7g8gl 0T?I4, 2EI@ irft-S^?)©^ 

tt. 2ms (ommm^u^nk'Dmm^n 3 tb&z_x 

6 0° ~12 0 D ^Ofi^^S^^^fe^. 

\-mw<D$m<Di&m 1 ot^c^&sfc&j^fttftBjra; 
^©$«Br>^7 3 o%gij«-e#, mar?^7 

£ ft 9 mM^=7 >^ as&lf 5 »-c#^(D 
3„ 

[0053] ¥£W(onn<Dmm 1 2 

1 o©£ 5 (c. ttim^D^ h 1 (owcKMvxmm 

* > httx s mth^zti^timmw.K&zmm?- 

SfcbfcotfStS (IP*,, t©7n» Hd*tL 

5 i 5 ic^SWS llE]B>2l§jaift»j, 1 . 

1-1. 4£fe3J:5«t;fe1-S. 
[0 0 5 4] i©£5i:smrtCit), IMesi 
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g k 2 HI g te#rt 5«||0g^tK#*jgfetosj&— £ ft 5 

*©*»t>»^T#5. 4-*T»if*s») lit. t> 

b<lil[Hlgi:2|Hl@ <a#9b£|3ft®ti&7l*^M: 1 
X8T. lx9TtitftU$niiSft^o 

lHJg£2[Hlgro#^ft«^^5-i-ei x 
8. 5T, 1X9. STitittfc^^si^s 

S d £ ttVN 5 *T?fcftV\, 
[0 0 5 5] 

M.i&l-ft&ffiZ.IZ 1 ^.n y b- lir^y v b^-^-e, ^ 
20 .Oo^nyh^fl (gfitT2I) fcfefcoT*i»Sr 

0.45 mm ©#^-, wm^-mmz 2 xsy&m-rz. t 

Sl^tSCiitiS ^ 0 . 6 5 mmCS^tii 

1 m\cm^^h<D kmm<Dmmm&^tbi%z<D 

x. *MZ^^xWh)riZ>mi&&^<D%]%;km<g<z>i,(D 
30 fciMWt^-^ y ^«JO«llBE«S-jfe«UT»«i-5 i k 

^@Sr/>$<i-5r£asprtgi:ft5flr > -e v fa3t_h<o 

^=R^S:^#-etS. ft*jJ.o, ^m©»^«g^Srg 
5 ji&sa* ft < ft 9 % x^gij^tc j; 5 ^»wi6i b 
1> ft s £ v x 5 am Sr#-f- 5, 

[0 0 5 6] ^©38««>|f*5l2©*flE^«»B!|fc*5V% 

-c m®^-±mte$k k m&mmsn k <oitm^ 6 &>± ■■ 

40 1 iftSipfS^-t-SrtlcJ:!^ m^-?^i»©^jEE^ 

"C, «*lft±i:««E9feSK:J:»»jM»Sr«3fEJ:9 1. 2® 
S< i"5 r £ aspTIB £ ft 2.gb^^#i-.5o 

[00 5 7] i©^9a©^*ii3 (o&m+mmmz&i^ 

Xti. W&*m&<0^>L\k^&<o*.b'k<D$Lim'%8t* 
10° -3 0° oiBteftSJ:5K^t-5iiteJ:9 s m 

fc±5^c?EaiffiiJ3a*{j:j;!3A^ai^^ft< % ^j,; 
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[0058] z<D&m<omkTg4<o&m=Fngmizjs^ 

^©SEgfcffiFO&fl^fvfi- 1 ^ d 5/ h - 2 N-ir ^ 

0. 4 5mm©^ l«^tS% 2 ate^EJ-f- t 
•t 9 v W»?#i8W>i»&;9S * 0 . 6 5 mmCf^Ctffl 

4 5 mm^T-CfeM , 

it 7 * ?n<omm$m%:$:fevxn&-rz r t 

[0 2] - <D&nj}v>nm(Dj&m i Sr^-rs^m»tB 

[03] r. <Dm wommvmm 1 *xi-m-?isiiMN 
ffi0-e«>5. 

[04] - o&nji(DnM<DMm i 

[0 5] r©^^(D*Jg£D?g^2^i-^.^,L>im 
[0 6] iO»ll©|feK6ojglB2S:*-*^S»tt:*i : * 

[0 7] - (D&w<Dmm?>mm 2 Sr*-t-«M^m»« 

[08] i©3BM©jQfi<0?BllB3Sra-rm«^-«j»© 

[09] z<D&w<Dmm<oj&M3&&-fmaft<Dxu 
[0io] - ©55 w <Dmm<omm 4 
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[011] r <d&w (omm^mm a **trm&*mk 

Sl5Si$:#lfc*;0-T?2>.5 o 

[012] i©3Bw«>3t*ojpffli 5 ^■rm.m^mm 
mv>mm.mwkmxibz >0 
[013] r <D&w<vmMcDmm 5 

[014] ^<v&w<nmm<DMm 5 ^sgi-sa^s^ 

[0i5] z<o&m<omm<?>i&m6 z&rtmm-nm 
10 iotiSfeiiiTfes, 

[016] r <D^m<o^m<D^m e sstrmst+tm 

[017] r ©3§§n conm<Dmm 7 zm-t-mm+mm 

- [018] r oaHO&KoftftR 7 MEiWRFm 
§PSB^te^c0-e$>-5. 

[019] z<o&m<t>mm<Di&m 7 ^irwrn-ms. 
¥%i±mmx'3bz>o 

[020] z<o&w<Dmn<bmm8 ^m-tmm^-mm 

20 ^Fg(5_hS0-efe5. 

[021] z<D&w<Dmm<Dmm 9 zm-t-mmtrnt 
[022] ~ ©» n <Dmm<Dmm 9 t 
[023] ^©ssw 9 zm-rmm+mi®. 

[024] r (o&momtvmm 1 0 
»m©^^0-cfcs„ 

30 [025] Z(D&W<Dmn<DMM 1 0 Sr«-f SflE^jl* 
^SiJgi5^J£^:0t?fc 3 o 
[026] ^5l5©SSc-?ttii)^©^^|§I-efe^ 0 

[027] &&<o&m*mmm<z>wm : ?wwmx$> 

So 

[028] ^*©S^m»«©li«^.i>^ a y h 

[029] «§*©S^mS6a©SSET^tB^a; 
*0-Cfe£ o 

[03 0] ffi*©5HK«.E>i:««^is,bSrJia»e>J!,*: 
40 0-C$>5 o 

[031] &x<D&m*ngm<Dwm : f-mm?i$±w 
[032] fe««>s«?«ibfliom?aEaE? nmm 

[03 3] f*Ollfgii©li^SSf4i!7 B 
0-CfeS, 

[0 3 4] 0 3 3©*fcSMfc*:B-C*>5 0 

[035] ma^^^fT 577^ ir-«IMioM 

SAS5©0-Cfc5 o 
50 [«F*ORH] 



( 11 ) 
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i wifft^Byh, 2 wmmm. 3 m-r- 

Jt, 5 Sffi^, 7 12 13 



2003-102151 
20 

i 4 1 9 mm+mnm. 
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